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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a bifocal optical pickup, an optica! recording medium and 
an information reproducing device hardly reading out a reflection light and the reflection light 
from a multi-layer signal surface when information is reproduced from the optical recording 
medium. 

SOLUTION: The distance from a surface of a substrate of a first optical recording medium to its .4 

signal surface is defined W1 , and the distance from the surface of the substrate of a second T^jr- ^-j^"^ 

optical recording medium to its signal surface is defined W2 (W2>W1), Then, distance FD of these y\ ^* 

two focal positions is given by FD=W1 x K (K is a coefficient having a value of 0.2-0.8) or FD>W1. _ 
and FD=W2 x K+W1 x (1 -K). ^ -^^^nj ^ — t;—t "^j^^^ 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 
[Claim(s)] 

[Claim 1] It is an optical pickup for reading the 1st from which the distance from the front face of a substrate to a signal side differs, and the 
information recorded on two kinds of 2nd optical recording medium, respectively. A laser beam generating means, The focal means to which two focal 
locations where said two kinds of optical recording media differ, respectively are made to carry out the focus of the laser beam generated with said 
laser beam generating means, In the optical pickup which has the sensor divided into the plurality which receives the reflected light fi'om said optical 
recording medium When distance from the front face of the substrate of W1 and said 2nd optical recording medium to the signal side is set to W2 
(W2> W1), the distance from the front face of the substrate of said 1st optical recording medium to the signal side Said two focal location spacing FD 
is FD=W1xK (multiplier for which K has the value of 0.2-0.8). 
Or FD>W1 and FD=W2xK+Wlx (1-K) 

The optical pickup characterized by considering as the value come out of and given. 

[Claim 2] It is an optical pickup for reading the information recorded on the optical recording medium which is two kinds from which the distance from 
the front face of each substrate of the 1st optical recording medium which has a two-layer signal side, and the 2nd optical recording medium which 
has the signal side of one layer to a signal side differs, respectively. A laser beam generating means, The focal means to which two focal locations 
where said two kinds of optical recording media differ, respectively are made to carry out the focus of the laser beam generated with said laser beam 
generating means, In the optical pickup which has the sensor divided into the plurality which receives the reflected light from said optical recording 
medium The maximum distance from W1 and said 1st signal side to the 2nd signal side of the one distant from the front face of said substrate for the 
distance from the front face of the substrate of said 1st optical recording medium to the 1st signal side of the nearer one the distance from the front 
face of the substrate of W3 and said 2nd optical recording medium to a signal side When referred to as W2 (W2> W1), the spacing FD between 2 foci is 
FD<W1-2xW3. FD>2xW3, and FD=2xW3+W1xK (multiplier for which K has the value of 0.2-0.8). 
Or FD>W1+2xW3, FD<W2. and FD=2xW3+W2xK+W1 x (1-K) 

The optical pickup characterized by considering as the value come out of and given. 

[Claim 3] In the optical recording medium with which record playback of the information is carried out optically in the signal side of two or more layers 
The n-th signal side (n is one or more integers) is adjoined from the front face of the substrate of a medium. The distance W to the signal side of up 
to [ from the n-th ] ^ (n-p) watch (p is one or more integers) (n-p) When the n-th signal side (n is one or more integers) is adjoined and distance to 
the signal side of up to [ from the n-th ] ** (n+m) watch (m is one or more integers) is set to W (n+m) (m is one or more integers), it is W(n-p) !=W 
(n+m). 

The optical recording medium which comes out and is characterized by a certain thing. 

[Claim 4] The distance between said each signal side is an optical recording medium according to claim 3 characterized by being gradually for a long 
time or short toward the signal side of the maximum upper layer from the front face of the substrate of said medium. 

[Claim 5] It has two foci for reproducing data by the laser beam to two kinds of disks with which board thickness differs from the means which carries 
out revolution actuation of the disk which is an optical recording medium. And the optical pickup which has the sensor divided Into the plurality which 
receives the reflected light from said disk. While generating a tracking error signal, returning based on two or more outputs of said sensor and 
positioning said optical pickup to radial [ of said disk ] In the information regenerative apparatus which has a servo control means to generate a focal 
error signal, to return based on two or more outputs of said sensor, and to position said optical pickup in the direction of a focus It is for said optical 
pickup to read the 1st from which the distance from the front face of a substrate to a signal side differs, and the information by which it was recorded 
on two kinds of 2nd optical recording medium, respectively. A laser beam generating means, The focal means to which two focal locations where said 
two kinds of optical recording media differ, respectively are made to carry out the focus of the laser beam generated with said laser beam generating 
means. It has the sensor divided into the plurality which receives the reflected light from said optical recording medium. When distance from the front 
face of the substrate of Wl and said 2nd optical recording medium to the signal side is set to W2 (W2> W1), the distance from the front face of the 
substrate of said 1st optical recording medium to the signal side Said two focal location spacing FD is FD=W1xK (multiplier for which K has the value 
of 0.2-0.8). 

Or FD>W1 and FD=W2xK+W1x (1-K) 

The information regenerative apparatus characterized by considering as the value come out of and given. 

[Claim 6] It has two foci for reproducing data by the laser beam to two kinds of disks with which board thickness differs from the means which carries 
out revolution actuation of the disk which is an optical recording medium. And the optical pickup which has the sensor divided into the plurality which 
receives the reflected light from said disk, While generating a tracking error signal, returning based on two or more outputs of said sensor and 
positioning said optical pickup to radial [ of said disk ] In the information regenerative apparatus which has a servo control means to generate a focal 
error signal, to return based on two or more outputs of said sensor, and to position said optical pickup in the direction of a focus It is for reading the 
information recorded on the optical recording medium which is two kinds from which the distance from the front face of each substrate of the 1st 
optical recording medium with which said optical pickup has a two-layer signal side, and the 2nd optical recording medium which has the signal side of 
one layer to a signal side differs, respectively. A laser beam generating means and the focal means to which two focal locations where said two kinds 
of optica! recording media differ, respectively are made to carry out the focus of the laser beam generated with said laser beam generating means, It 
has the sensor divided Into the plurality which receives the reflected light from said optical recording medium. The maximum distance from Wl and 
said 1st signal side to the 2nd signal side of the one distant from the front face of said substrate for the distance from the front face of the substrate 
of said 1st optical recording medium to the 1st signal side of the nearer one the distance from the front face of the substrate of W3 and said 2nd 
optical recording medium to a signal side When referred to as W2 (W2> Wl). the spacing FD between 2 foci is FD<W1-2xW3. FD>2xW3. and 
FD=2xW3+W1xK (multiplier for which K has the value of 0.2-0.8). 
Or FD>W1+2xW3, FD<W2. and FD=2xW3+W2xK+W1 x (1-K) 

The information regenerative apparatus characterized by considering as the value come out of and given. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention CD (compact disk). MD (mini disc), a laser disk, the information regenerative apparatus (information record 
regenerative apparatus) to which board thickness, such as a magneto-optic disk, plays the disk of 1 .2mm thickness, and the disk whose board 
thickness like DVD (digital videodisc) is 0.6mm with a common 2 focal optical pick — and It is applied also to a multilayer optical card and other 
optical recording media about the optical pickup which reads the signal for playback to this optical-recording-medium list optically. 
[0002] 

[Description of the Prior Art] Although the optical recording medium of various classes is developed or put in practical use conventionally, the 
thickness of the substrate of those media is also various. For example, two convergent points of the objective lens which converges light on an optical 
recording medium are prepared in JP,7-65407,A, and the technique which carries out record playback is indicated by the optical recording medium 
with which thickness differs by 2 focal pickup. 
[0003] 

[Problem(s) to be Solved by the Invention] However, although the disk with which two signals are detected in 2 focal pickup, and thickness like CD and 
DVD differs at the time of a focal search can be reproduced by common use, the focus which has not carried out image formation to this letter 
number recording surface (it is called a signal side) depending on the distance between 2 foci may carry out image formation to a disk front face etc.. 
and may become a problem. 

[0004] Then, it was made in order that this invention might cancel the trouble concerning the conventional example mentioned above, and in case 
record playback is carried out by 2 focal optical pickup at an optical recording medium, it aims at obtaining the optical pickup, optical recording 
medium, and information regenerative apparatus for carrying out record playback of the information, as neither the reflected light from an optical- 
recording-medium front face nor the reflected light from a multilayer signal side is read. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the optical pickup concerning this invention sets up the distance 
between two foci by relation with the thickness (distance from the front face of the substrate which is the substrate of a medium to a signal side) of 
the target optical recording medium. 

[0006] It is an optical pickup for reading the 1st from which the distance from the front face of a substrate to a signal side differs, and the information 
recorded on two kinds of 2nd optical recording medium, respectively according to this invention. Namely, a laser beam generating means, The focal 
means to which two focal locations where said two kinds of optical recording media differ, respectively are made to carry out the focus of the laser 
beam generated with said laser beam generating means, In the optical pickup which has the sensor divided into the plurality which receives the 
reflected light from said optical recording medium When distance from the front face of the substrate of W1 and said 2nd optical recording medium to 
the signal side is set to W2 (W2> W1). the distance from the front face of the substrate of said 1st optical recording medium to the signal side Said 
two focal location spacing FD is FD=W1xK (multiplier for which K has the value of 0.2-0.8). 
Or FD>W1 and FD=W2xK+W1x (1-K) 

The optical pickup characterized by considering as the value come out of and given. It 

[0007] Moreover, it is an optical pickup for reading the information recorded on the optical recording medium which Is two kinds from which the 
distance from the front face of each substrate of the 1st optical recording medium which has a two-layer signal side, and the 2nd optical recording 
medium which has the signal side of one layer to a signal side differs, respectively according to this invention. A laser beam generating means and the 
focal means to which two focal locations where said two kinds of optical recording media differ, respectively are made to carry out the focus of the 
laser beam generated with said laser beam generating means. In the optical pickup which has the sensor divided into the plurality which receives the 
reflected light from said optical recording medium The maximum distance from W1 and said 1st signal side to the 2nd signal side of the one distant 
from the front face of said substrate for the distance from the front face of the substrate of said 1st optical recording medium to the 1st signal side 
of the nearer one the distance from the front face of the substrate of W3 and said 2nd optical recording medium to a signal side When referred to as 
W2 (W2> W1), the spacing FD between 2 foci is FD<W1-2xW3. FD>2xW3. and FD=2xW3+W1xK (multiplier for which K has the value of 0.2-0.8). 
Or FD>W1+2xW3. FD<W2, and FD=2xW3+W2xK+W1x (1-K) 

The optical pickup characterized by considering as the value come out of and given is offered. 

[0008] Moreover, according to this invention, it sets to the optical recording medium with which record playback of the information is carried out 
optically in the signal side of two or more layers. The n-th signal side (n is one or more integers) is adjoined from the front face of the substrate of a 
medium. The distance W to the signal side of up to [ from the n-th ] (n-p) watch (p is one or more integers) (n-p) When the n-th signal side (n is 
one or more integers) is adjoined and distance to the signal side of up to [ from the n-th ] ** (n+m) watch (m is one or more integers) is set to W 
(n+m) (m is one or more integers), it is W(n-p) !=W (n+m). 

The optical recording medium which comes out and is characterized by a certain thing is offered. 

[0009] In addition, in the above-mentioned optical recording medium, from the front face of the substrate of a medium, the distance between each 

signal side can be set up so that it may become gradually for a long time or short toward the signal side of the maximum upper layer. 

[0010] Moreover, according to this invention, the information regenerative apparatus which has the above-mentioned optical pickup is offered. 

[0011] 

[Embodiment of the Invention] A desirable example explains the gestalt of operation of the optical pickup of this invention, an optical recording 
medium, and an information regenerative apparatus. Drawing 1 is the block diagram showing DVD as an information record regenerative apparatus 
which has the optical pickup of this invention, and the outline configuration of CD common player. In drawin g 1 , there is a truck spirally formed toward 
the periphery from inner circumference in the disc-like disk 1 as an optical recording medium, and when an optical pickup 2 gives a laser beam spot to 
this truck, predetermined information is reproduced optically. In addition, in the case of the optical disk unit which has a record function, record and 
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playback are performed. This disk 1 pe^^s servo control through pre amplifier 3 in the servo cl^l circuit 4 based on the reproduced si<mal in 
wh.ch read.ng appearance was carried out by the optica, pickup 2, and rotates by CLV (constant linear velocity) SJhe mXor Ti^e 6 a'nd^^^^^^ 

[0012] When an optical pickup 2 adds a record function, as for the example of drawing 1 ****** explains an ontiral «« - „i«wk.-.u .„ . 
purpose machine with the magnetic modulation head of a graphic display'abbre;;iSte;fy,e above-ZZeroSaf he:?(in th^^^^^^^^^^ rrrcot 
playback machine), or an optical pickup 2 - (the case of a playback special-purpose machine) - the motor drTe 6 - a Jsk 1 -- ^^^^^^ 
movable Moreover, the signals RF1 and RF2 for reproducing the optical information recorded on the disk 1 baTd on the reflelted St of ow^e 
Per lla frutescens (L.) Brrtton var. crispa (Thunb.) Deone. in the laser diode which carries out outgoing radiation ai outp^tte^^r two^ gnlls E and F 

XtrTr;;: «^ - .ethcd^rth^r a:^:t^^^^^^^^^^^ 

[0013] Drawing! shows the sensor part ABCDEFIJ of said optical pickup 2 with a square, respectively, is circular and shows signs that the optical 

arrow"hra7x^s ra^i^F of d° IT l^' I^Vr, '"^^ ^ ^ ^ truck, and the direct o^sh^^^^^^^^^ 

RF1 and RF2 are o^tlllSd ! H i- r*"^'"' longitudinal direction of a truck ]. From each sensor part, said signal A-F reproduced optica^y and 

[0014] While pre amplifier 3 acquires an EFM signal based on said signals RF1 and RF2 Focal error signal FE (- A+B-C-D) for detecting a eao of the 
onl: s^^^fs VTnd F ?^ f ^ -fleeted lights based on said signal A-D for focal er^or signal deteotL i calculated^^^^^^ Jased 

Taid a Tstem contolter 5 ' ^"''^ ^= "^"^^ ''"tP"*^ to the servo con^circuit 

[0015] while the servo control circuit 4 restores to an EFM signal at the time of playback and carries out an error correction decryption at it based on 
the output s.gna from pre ampl.fier 3 and a system controller 5 - focal error signal FE and the tracking error signar^f- being tos^- an op«^^^ 

moi 61 t . ' ~ """""^ ~ '^^'^'^'"^ - '^''^t^o'^ "^""^ l*^"*- 6 to carry out focusing ^ ' 

L0016J The system controller 5 as a servo-on means Various signal A-F from pre amplifier 3 focal error sienal FE and tiie A/D ronw^rt»r 

toTflTrPWM ''■^'''''r ''""^^ ""'^ '^^^^ '^'"^^ ^" 2 For example. theTwMTeltion for d^ilg JyTe Sn'ltLding 

oro Jl / : controlhng the output power of a laser diode. The configuration which is not illustrated [ cSTSuless sLh as 1 

program / RAM of business^ such as a work area, / ROM, CPU ] is built in. While obtaining the error signal for carry ng out t^ack^nTconWoTof t^e 
he clalr^'n . ° -t.gmatism and three beam EF from pre amplifier 3 Set up spacing beb^en 2 foci t^ an o^tif^pio kip 2 ^t^ish 

J ft . . I " """^ *° « predetermined reflected light field based on the d^tinoticn result The tecation 

rLZf l T °f « ---te are given to the servo control circuit 4. servo control is performer^l^^ is r^ade to foZ a 

rnm 7? M r ^2'! '^^''"'''"^ T'^ correction processing of the digital data of EFM are performed 

[001 9] Focal error signal FE of A+C-B-D based on the cutout to which the focus carried out I/V conversion of each outout of the ABCD sensor of 
quadnsecfon by the ast.gmat.sm method, and amplified here Tracking moreover, the tracking error TE of E-F based on the output whi^^^^^^ 
^r^ZTZ T"" °' °' ' "^^"^ -"^^^"^ A/D conversion is carried out, respect^e y servo proceSingTs 

DrSr 6 " ° ' " °^ ' '^^^^"^'"^ '"O" «^"oh drives a focal coil and a track^r^ coH bTMotcr 

^om?„I1^ ^•^r'" t^"s drawing_L is common in an optical record regenerative apparatus, and can be applied by subsequent arts 

refTr'nce to 3p765407Tt T ! tive apparatus using PC (phase change mold disk) For exampl.Th 

lo^,^?"rn^ th K . f ■ .° °^ '^'^^^ °^ ^"^''^ thickness W1 and W2 shall be played by the optical pickup 2 of two foci The numerteal 
aperture of the objective lens for forming an optical spot on a disk 1 the spot of NA-0.45 While playing board thickness W1=1 2mm CD ™rLi 

tr?n"dVxam:r* r' ''''T %°%' n f ^^"^ '"^^ "se o'f r'st exl-^^e Jn the case^^^^^^ and 

FD bett'een 2 foe? " ^ ^^^^^'^ """'"^ ^° *° ^ setting out ofTe spacing 

Snil^^^^T^ '^^^^l t.^"""" transition of two foci moved when impressing so that a current may be gradually increased to the focal coil 

S the 1 St exami' h '""'IT' "'''y* « -""^ »> ^^^win, 3 show the case of the board thickness W1=1 2mm 

Jnd H „f H spacing between foe. of two foci is 1= 0.3mm of FDs. and the case of a board thickness W2=0.6mm disk Moreovrr c 

rolVnd^^a^o^'a^o'Vt^lcV^^^^^^^^^ ^^=^-^""" '''' ^"^ -^"'^ — «>^-o foci is 2^:= o^f 

[0022] Here, as effect of a disk front face, if image formation is carried out to a disk front face, a signal side, and coincidence since the soacins FD 
tm^1o"n tlT^' tT"'' L*^' T^'Vr »ff-«t, it win not be made like'thickness. In order rortocTrry c^t image 

^Z n^ill^JZ u w,*^n ^2 by b of drawing 3 especially, it is necessary to make spacing FD between 27ocTinto 

about 0.2 [ board thickness W1=0.6mm ] to 0.8 times from the ununiformity of the thickness of a disk, or the condition near the front face of a dTsk In 
the example, it may be 0.3mm. That is, it is as follows when a formula shows 
FD=W1 xK (K is a multiplier and is 0.2-0.8) 

S ^'''►f " ^ FD=WH(W2-W1 ) X (0.2-0,8) so that image formation may not be carried out on board thickness W2 but image 

format.on may be earned out on board thickness W1 in c of drawing 3 and d inioKness w<; Put .mage 

I^'ecomliro'^VxK-HwitTl^^^^^^^ ' '""^'^ 

laketto co^sldTrttTonr " ""^ " consideration here (since a refractive index generally changes, it is necessary to 

[0024] Next, drawing 4 is drawing for the disk whose board thickness is 0.6mm consisting of a two-layer signal side and explaining setting out of 

orthrdisk whTh h 'rV' "'"^^ '"'"^ *''"='"^'' -^'^ ^ve". m Addition as forTstTnee^W^^^^^^^ 

limi!r^lt»^ l^K . ^- two or more layers are the distance between layers of maximum in this case. About [ double sign 

ipZ-teSrbv lim?„7«f T"' -^-en^ion depending on the manufactore approachXn pasting 

up two layer by Iam.nat.on. for example, .n a core If a transmission coefficient and a refractive index may not be stabilized and image foVmation oTthe 
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distance FD between 2 foci is carried out to a diBWbnt face, a signal side, and coincidence between this signal plane, since it is influenced [ the 
modulation in low frequency, or ] of offset, it cannot do as effect of a disk front face. 

[0025] Therefore, as shown in a of drawing 4 which reproduces the 1st layer of board thickness W1 disk, in order to carry out image formation of the 
reflected light of the two-layer eye of a precedence focus on W1 , FD>2xW3 is required, and in b of drawing 4 . in order to carry out image formation of 
the reflected light of the 1st layer on W1 , it is necessary to be FD+2xW3<W1 . It is desirable for the focus of a, b, and c of drawing 4 to be from 0.2 to 
0.8 on W1 in this condition. Moreover, similarly, d of drawing 4 and e also need to be FD>W1+2xW3, and need to be FD<W2. It is desirable for the focus 
of d of drawing 4 and e to be from 0.2 to 0.8 on W2 in this condition. 

[0026] that is The substrate of the 1st disk which consists of a two-layer signal side When distance from the front face of the substrate of W3 and 
the 2nd disk to a signal side is set to W2 (W2> W1) for the maximum distance from the Wl and 1st signal side to the 2nd signal side, the distance from 
the front face of (clear layers, such as a polycarbonate which constitutes a disk, or glass) to the 1st signal side They are FD<W1 -2xW3, FD>2xW3. and 
FD=2xW3+W1xK (K is 0.2-0.8) about the spacing FD between 2 foci. 
Or FD>Wl+2xW3. FD<W2, and FD=2xW3+W2xK+W1 x (1-K) 

It is desirable for it to be alike and to set up. In addition, the refractive index in a plot top disk is not taken into consideration here (since a refractive 
index generally changes, it is necessary to take into consideration). Moreover, since the echo when an echo of the two-layer eye of the precedence 
focus of a of drawing 4 returns to the 1st layer in a multilayer case is reducing the echo of hard flow by the disk, if image formation is not directly 
carried out to the 1st layer, it does not become a problem. 

[0027] Next, drawing 5 is drawing explaining setting out of the distance between layers in the case of the disk which has the signal side of two or more 
layers. When reading the signal of the 5th layer, image formation is carried out to the 2 or 4th layer, and the echo of hard flow is reduced, so that a 
signal end-to-end dimension may turn out to be the same in the range of dispersion simply by c of drawing 5 like a of drawing 5 , and b in the distance 
between layers of a multilayer disk, when it has the signal side of five layers, but since about 10 micrometers is changed also considering a signal end- 
to-end dimension as 50 micrometers, it is not desirable. 

[0028] Then, it changes one layer of signal end-to-end dimensions at a time, and is made for a focus not to suit in a of drawing 5 , and b. In this case, 
it is made not to overlap including said dispersion. If the sum between the layers which adjoin within [ all ] a layer including dispersion generally is not 
equal to the sum between the layers which adjoin reversely, two foci do not suit. For example, by a of drawing 5 , and b, when based on W4, W4 !=W3, 
W4 !=W3+W2 and W4 !=W3+W2+W1 , then a focus do not suit. Moreover, similarly, when based on W3. W3!=W2 and W3!=W2+W1 . then a focus do not suit. 
Furthermore, when based on W3+W4, W3+W4 !=W2 and W3+W4 !=W1+W2, then a focus do not suit. The n-th signal side (n is one or more integers) is 
adjoined from the front face of the substrate of a disk. Namely, the distance W to the signal side of up to [ from the n-th ] ** (n-p) watch (p is one or 
more integers) (n-p) When the n-th signal side (n is one or more integers) is acyoined and distance to the signal side of up to [ from the nTth ] *^ 
(n+m) watch (m is one or more integers) is set to W (n+m) (m is one or more integers), it is W(n-p) !=W (n+m). 
Then, it is good. 

[0029] Moreover, distance between each signal side is made the relation it is gradually for a long time or short unrelated toward the signal side of the 
maximum upper layer from the fi'ont face of a substrate, as shown in a or b of drawin g 5 . In addition, like a of drawing 5 . and b. if the distance Wl and 
W2 between signal sides, W3. and the ratio of W4 are made the relation of "2, 3, 4. 5", "5, 4. 3, 2" or "2. 3. 4. 2", and the ratio of.the prime factors, 
such as "1. 3, 5. 7". a focus does not suit. As a ratio of the distance, there should just be a ratio between the distance exceeding the range of 
dispersion at least. 

[0030] It is based on the output of optical pickup plurality which has the sensor divided into the plurality which receives the reflected light from a disk 
in the above-mentioned example. In performing well-known focal search actuation, based on detection of two or more reflected lights, the class of 
disk is distinguished during a focal search. Suppose that servo control by servo control means to position an optical pickup in the direction of a focus 
where a focus is carried out to a predetermined reflected light field based on the distinction result is set to ON (let a focus servo control loop be a 
closed loop). Distinction of the class of the above-mentioned disk can be performed by measuring the level of at least two or more time intervals of 
the amount signal of reflected lights, or the two amounts or more of reflected lights. It is the desirable mode of this invention information regenerative 
apparatus to form further the servo-on means which sets servo control by the servo control means to ON where a focus is carried out in a 
predetermined reflected light field using this distinction result, and it is easily realizable with the microcomputer in the system controller 5 of drawing 
i. 

[0031] Although each above-mentioned example was explained taking the case of the information regenerative apparatus, it cannot be 
overemphasized that this invention can apply also to the information record and the regenerative apparatus also having a record function as it is. 
[0032] 

[Effect of the Invention] Since spacing between 2 foci of an optical pickup was set up according to the optical pickup and information regenerative 
apparatus of this invention so that neither the reflected light from a medium front face nor the reflected light from a multilayer signal side might be 
read as explained above To the disk with which the focus which originally has not carried out image formation to a signal side carries out image 
formation to a disk front face etc., and does not become a problem, and thickness like CD and DVD differs, the same optical pickup or an information 
regenerative apparatus can be shared, and it can reproduce. 

[0033] Moreover, since it changes one layer of signal end-to-end dimensions of a multilayer disk at a time and was made for a focus not to suit 
according to the optical recording medium of this invention, the focus which originally has not carried out image formation to a signal side carries out 
image formation to a disk front face etc., and does not become a problem, and the effect of [ between signal sides ] can be avoided. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing DVD as an information regenerative apparatus which has the optical pickup of this invention, and the 
outline configuration of CO common player. 

[Drawing 2] It is the explanatory view in which showing the sensor part ABCDEFIJ of the optical pickup 2 of drawing 1 with a square, respectively, are 
circular and showing signs that the optical spot is carrying out incidence to them. 

[Drawing 3] It is an explanatory view explaining setting out of the state transition of two foci moved when impressing so that a current may be 
gradually increased to the focal coil which the optical pickup 2 of drawing 1 does not illustrate, and raising an optical pickup 2, and spacing between 2 
foci. 

[Drawing 4] It is an explanatory view for starting this invention, and the disk whose board thickness is 0.6mm consisting of a two-layer signal side, and 

explaining setting out of spacing between 2 foci in case the disk whose board thickness is 1.2mm is the signal side of one layer. 

[Drawing 5] It is an explanatory view explaining setting out of the distance between layers in the case of the disk which is applied to the optical 

recording medium of this invention, and consists of a signal side of two or more layers. 

[Description of Notations] 

1 Disk (Optical Recording Medium) 

2 Optical Pickup 

3 Pre Amplifier 

4 Servo Control Circuit (Servo Control Means is Constituted with Pre Amplifier, Motor Driver, and System Controller) 

5 System Controller (Servo-on Means) 

6 Motor Driver 

7 Spindle Motor (Means Which Carries Out Revolution Actuation) 
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ifeS. ;l©^S^®H?§lalti^ 0IJAK5 0/zmi:bT4). 
r^7.^-f:i-X 1 0/zmmKJ*^*5«?>^''^fc?5^ SJi 
;?^l^i-DT(i> C?iJ^«2Jg&3S»3-&fc-i*-C-il!S-r5± 

2M;^S8g*IFDi&, C®e^JlHtC, 7= 

©»#^;bT^ (g^iST-©^^^::t7-fef h©i»S*S 

[0 0 2 5] bfci»^oT> ffiiPWlx-f ;^^©1BSS 
W^1"2>EI4©a{c^1-<t-5l-s ^fefr^ife© 2B i©S 
M3fe<&Wl±{c:iig^^$-&Sfc*t)s FD>2xW3iS'i^5 
|2!4©bfttx lBS©Slt^*Wl±fci^#fc 
■rsfe«>. FD+ 2 xW3<Wl ■e$.S!£;>5A^feSo 
©tlt^TN 04©a, b, c ©^j^*sw 1 ®±® 0 . 2 
A>e,0. 8®F^tCfei)C:i;ASM*bV>o 1114© 
d, eft)> iRliRIK:, FD>W1 + 2 xW3-r-$)t), F 
D<W2T*$)?>'iJSA^$>So ::©ttSn?, E4©d, e 
®il;^*^W 2 ©±© 0 . 2*»e>0. 8®KK:feSii:*s 
SSbV^o 

[ 0 0 2 6 ] f 2B®{t-^H*5)^S^l©7* 

if-^^ b3ltt?tf7;x,^if®^B^Jl) ®«aA^^^l®{I 
■^BS-e®E§l6*Wl, ^10{a-^ffl*'e>S2®{i^B 
*T-©S::*SE«I4W3, ^2®7^-f ::^'J7 0i?-:rx M^— 
50 b©a®*»e.(i^ia*-e©iElSi*W2 (W2>W1) i: 



(6) 



FD<Wl-2xW3^ A>■oFD>2xW3^ 
FD = 2xW3+WlxK (KttO. 2~0. 8) 

FD>Wl + 2xW3. *oFD<W2, A^o 
FD=2 xW3 +W2 xK+Wl X (1-K) 

04cDa®^fTM;ia®2S@©SWA^liiSCMc 10 

[0 0 2 7] ifeCc, ia5(SaiSM©fg^®i&W-r57^'f 

©M^^fe^trS^^::^ 2. 4Jli^::Jg^febTb*v^. M 

*[p)©R*f{iiSjl^$n-r{d:V^S*s. M^®raE§il«r5 0 20 
AmtbT*^ 1 0/im^iS^i6-r^©-CN MSb<J5: 

[0 0 2 8] ^CTn EI5©ax hX'&. S^SMEgSt 

^ lJi■r-^^^■rM^A«^^?^v^i•5c■r^o c©^ 

Baf3iSe>-^SS^4«)Tm^b35;VNj:^C-r2.. -jK 
fltjKii, tt6ot^$»T^Srt-^l?!|g?^5Jglig©W*s 
s*f^r|?!fgJ1-5Jira©w^3^b<^i;{t^^«^ mj^ifi2^ 

i;b&:®-&> W4?iW3s iP-3W4?iW3 +W2s 
W4?iW3+W2+Wl :^i;^*s-&-5^:i:tt«i: 30 

2. *'OW3;^W2+Wl iiftiKs 

«:V^„ W3+W4Sai^i:b&®-&> W3+W 

49iW2s *oW3+W4?iWl+W2 ^jift 

h©«ad^f>^nSg (niiU>L±®^m) ©{S^HlZ 
B^jgb. ^nSiA^e>» (n-p) #g (p{ilJi;±© 
SIR) *-C-OM*®*T-Offi«IW (n-p) SSnS 

B (nttiw±©sis) cDimmizmmh. ^n#g*^ 

(n + m) #g (ni{±lW±©SIS) *T-©{19B 40 
*-e©Eg0ISW (n + m) (mtt 1 W±®BtS) i: b& 

W (n-p) (n + m) 

[0 0 2 9] :&M-^®M©!i§lSt{is EI5®aXB: 

b{cs^-rj;-5t> 1?-:/;^ bv-h©^®i>»?>«±eoM 

43^ E5©a^ b©J:3lr. {s-^®ra©8gSIW 1 . W 
2^ W3, W40JtS ''2, 3, 4, 5j > rs, 4, 

3, 2j . Xa:r2, 3, 4, 2j ri, 3, 5, 50 
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7 J mmm(Dit(Dmmz-rtiit. ms^ifi-^ozti^^ 
[0 0 3 0] ±mmmmizii^^x. 7.^ii>i<DKm 

^SrS^-r i.«i!fC^f!j bfc-tr >-!f^*1-§^l^ >y ^ T 
5'7"^iS©ai*K:»^v^■r^ iS^50©7:^— ;!3;;^-tJ— ^Ki 

^ca•:3v^Tfl)f^©RS^^t«:^{- 7 bfctt^T 
;j^5 1: «>, 7> 7 :S-[Rifc: (aag^to-fi. it— Tjt 

•So ±137^-^ x^'©a«®wj{i. s*r3fcs{i^©'i>* 

< i: 4) 2 r3t^±®I^HHPiXH: 2 oy.±©S*r^fca© P 

S'Ji^SSfflv^TmS©Si^^^^K:7 5^— bfe«^ 

;t>^g!^3IC^(ti>ii: f±*^W«^S^«e©«= * 
bVNj^-efet), l21©i';:^7^A3> hD— 7 5i^Ov 

[0 0 3 1] ±83#IISl6««J{itff8S^^gS«?!liCi:oT 

t *)*^ra*s^® * SSffl t- S 5 ^: i: 3 S T- 1. 3S; 

V^o 

[0 0 3 2] 

[^K®i»«] jy.±ift?§bfcJ:d{c. 2|s^BBO^l^'>^ 

W)t^^Ji®(i*®ip e> ©Si^^^^^^ffi^*v^ i ^ {r 
^t:^>^7'^j'r©2M;^HMPaSIS;^bfc®T\ 
^® fcife^ bT v^&VAMjjSAST^-f ;^ ^«®^tcifg^ b-r 
P«gffif::tc2.c:i:*5^e<s CD i:D VD® ie^tjpa^^^®^ 
* S ;^ CM bT |5l-®^ ^ T T-Xtt^f^B 

^^m^^mi^xm^-r^^tifixB^o 

[0 0 3 3] *|gB^®3fcIB®ISE<*:K:<tn«. #•» 

y'^^->(Dm^mmmm^im-r-o^^xm!^ifi-^i:>^<t 
7*^;^^5^«®«{ciie^bt:Pfgsc*§ci:As«;<. 

[HI] :^^m<D)ft\^^i>i7T^yy^m-r^mmM3c^& 
i:b-r©DVD, cDjtfflT-v-^omii&afig^fe^-rp^ 

[02] 0 l©^t:>:^^7 7'.y7*2©-b>ita5^AB CD 

AS Alt bT V^ iftWISlT- S . 

[03] 0loy6b:y^7Ty7*2O0^b!feV^7*— * 

^ n fc«iiK^iiial-i><t -5 SiiD bT^ ^ 

T^yr2^±#$-&fei:g©^»-rs 2^js©ttsg®^ 

[04] *^i8{C^^i.^)®T^ tKIPAsO. 6mm©5=.^ 
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2 ^t'^i'lT'fT* 

3 ruT^T" 

6 ^— ^h'^^'M 

7 (llfiffil6-rs*-@) 



131 K y l» * 



p 5 >r 



TFT 



ai/ h p — 5 



[ISI2] 



© 



O 



© 



[ISI3] 



to 



